Characterization of the cyclic nucleotide phosphodiesterase isoenzymes present in rat epididymal fat cells.
Soluble and particulate fractions from extracts of rat epididymal fat cells were shown to exhibit a number of different phosphodiesterase activities, as determined by substrate specificity and sensitivity to activators and inhibitors. These activities were then further characterized following separation by MonoQ fast protein liquid chromatography (FPLC). A cyclic AMP-specific activity, unaffected by the presence of calcium and calmodulin and inhibited by rolipram, was the major soluble phosphodiesterase. This fraction also contained distinct calcium and calmodulin- and cyclic-GMP-stimulated activities. Over 80% of the phosphodiesterase activity in the particulate fraction could be accounted for by an insulin-activated cyclic AMP and cyclic GMP-hydrolysing enzyme, which was sensitive to inhibition by cyclic GMP, SKF 94120, SKF 95654 and cilostamide, and eluted as a single peak during MonoQ chromatography. At 1 microM cyclic AMP, the phosphodiesterase activity in the soluble fraction was about eight times greater than in the particulate fraction. Specific inhibitors to the particulate phosphodiesterase (cilostamide and SKF 95654) were added to incubations of isolated fat cells, and were able to potentiate sub-maximal concentrations of isoproterenol in the stimulation of lipolysis. These inhibitors were also able to reverse the antilipolytic effect of insulin, demonstrating the importance of the particulate phosphodiesterase in insulin action, despite the fact that its activity represents only a small proportion of the total phosphodiesterase activity in fat cells. Inhibitors of the major soluble phosphodiesterase had no effect on lipolysis.